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April 1, 1976

Mr. Charles Burm, Plant Services Manager
General Motors Desert Proving Ground

P.0. Box 1506
Mesa, Arizona 85201

Re: Hydrology Report
GM Desert Proving Ground
Ride & Structure Development
Road
Dear Mr. Burm:

We are pleased to submit herewith our Hydrology Report for the General
Motors Proving Ground.

This report contains a hydrologic analysis for the area and a review
of all known conditions that may have an influence on the construction
of the new Ride and Structure Development Road. A summary statement
and exhibit presents a suggested storm drainage system to protect the
new facility.

We appreciate this opportunity to serve your needs.

Very truly yours,
LLIS, MURPHY, & HQLGATE

FRRY

Charles Edman, P.E.
Project Manager

CE/dw
Encl.
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INTRODUCTIOH

The purpose of this report is to determihe storm runoff
quantities at existing points of concentration for the hydraulic
design of facilities to protect the Ride and Structure Development
Road and Access Road to be constructed at the General Motors Desert
Proving Ground. i

Basic information for the report, in addition to site and area
inspection, was obtained from Counfy 1/, State 2/ and Federal 3/ govern-
ment agencies engaged in flood control and construction projects within
the study area. This information was in the form of reports, maps and
aerial photographs. Discussions with personnel of these agencies was
informative regarding design data and function of existing works such
as the Vineyard Road and Powerline Dams. Criteria and design concepts
for the Superstition Freeway and Central Arizona Project Aqueduct were
also made available.

Services rendered by these agencies have been invaluable in the
preparation of this report and have provided the means for a more

accurate evaluation of storm runoff than would otherwise be possible.

1/ Flood Control District of Maricopa County
Maricopa County Highway Department

2/ Arizona Department of Transportation, Highways Division
Highway Plan Service
Photogrammetry & Mapping Service

3/ United States Department of Agriculture
Soil Conservation Service
United States Department of the Interior
Bureau of Reclamation - Central Arizona Project

Ellis, Murphy, Holgate and Johnson
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DRAINAGE AREA

GENERAL DESCRIPTION

The drainage area extends northeasterly from the Proving Ground
to Southern Avenue on the north and to Powerline Dam and Floodway on
the east. There are 5,643 acres (8.8 sq. mi.) within the drainage
area outside the Proving Ground. An additiona] 399 acres (0.6 sq.
mi.) lying above Southern Avenue were included within the total study
area, but considered noncontributing since runoff is retained by a
private dam. The Powerline Dam and Floodway, planned by the Soil
Conservatibn Service to retard and control a 160-year frequency storm,
was constructed by the Flood Control District of Maricopa County during
1966 - 1969 and has eliminated all of the runoff from Weekes Wash and

Siphon Draw above the dam which previously flooded the northern area

of the Proving Ground.

The total drainage area has been divided into six separate aréas
that contribute runoff at different locations on the perimeter. The
extent of these areas was determined from aerial photos. They are
shown on Exhibit A and B and summarized in the report.

The drainage area is virtually untouched by development of any
kind. Although several meandering unimproved roads traverse the area,
the only improved dirt road is Vineyard which crosses the eastern
extremity of the area. These roads have little effect upon the overall

flow.

Ellis, Murphy, Holgate and Johnson
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There are existing small dams and diversion dikes constructed on
major washes which, if maintained, would eliminate some areas from con-
tributing to runoff. Since continued maintenance is an unknown factor,
only one area (Area iIa) has been considered noncontributing.

The General Soil Maps of Maricopa and Pinal Counties prepared by
the Soil Conservation Service in 1973 classifies the soil in the area
as the Gilman-Estrella-Avondale Aséociation. The soil is very hot and
dry and consists of deep loam and clay loam soils. It is rated as moderate
in permeability, having a numerica?lrange of 0.6 to 2.0 inches per hour.
For the purpose of estimating runoff potential, the soil is classified as
hydrologic soil Group B.

The natural vegetation common to this soil association is creosote
bush, cactus, annual grasses and fofbs with a scattering of mesquite and
palo verde trees. The density of vegetative cover is considered to ber
10% by study of aerial photographs and site inspection.

The ground slopes to the southwest and west with varying gradients

of 0.56% to 0.84%. Quadrangle Maps published by the U.S. Geological

Survey and aerial photographs were combined to calculate elevation
differences and length of drainage areas.
The drainage pattern is fairly well defined in most instances, con-

sisting of relatively shallow washes in a typical fan-type topography.

‘When the capacity of the washes is exceeded overflow occurs and flooding

becomes sheet flow.. Minor obstructions can easily change its direction

and depth.

Ellis, Murphy, Holgate and Johnson
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II.

.~

To determine the present capacity of each of the two major
washes entering the northern perimeter of the Proving Ground, cross
sections were.taken at representative points and their capacity
calculated as shown in Figure 1. It is obvious that these washes
will not carry runoff of the magnitude generated by 25 to 50 year

frequency storms and that sheet flow will occur.

EFFECT OF PROPOSED MAJOR DEVELOPMENTS

1
i

The Superstition Freeway 1] will be located midway between
Baseline Road and Southern Avenue. East of the CAP Aqueduct crossing
the freeway will be elevated 4 to 5 feet. The present planning
concept indicates that structures will maintain the existing drainage
patterns wherever possible. Dué to the depression of the crossroads,
some pumping and local channelization will be réquired. The target
date for construction of the segment of the freeway from Elisworth
Road to U.S. 60 has been tentatively set for 1980 - 1981.

The proposed alignment of the CAP Aqueduct 2/ traverses the
drainage area from northwest to southeast. It will cross all of the
washes. CAP engineers have indicated that structures will be designed
to maintain present flow in existing major washes. Construction of
this reach of the aqueduct is expected to begin in 1979 and to be

completed in 1981.

1/ Design Concept Report for Superstition Freeway,
Arizona Department of Transportation, Highways Division
Highway Plans

2/ CAP Location Maps and Alignment Data

Etllis, Murphy, Holgate and Johnson
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WEST CHANNEL
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-
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S = 0.011 ft./ft.; n = 0.035

a = 48.05 sf; p = 24.23 ft.
R=a/p=1.98

Q = a(1.486)  R%/3 s% = 338 cfs

n

NOTE: THE TOPS OF ALL 3 - 43" x 27" PIPES ARE NEAR OR
BELOW TEE LEVEL OF THE SAND BUILDUP IN THE WASH
RENDERING THEM INEFFECTIVE.

EAST CHAWNEL

N 4’_ o |
\4 = l
‘ Ae54vy;\\\\,/7<9éﬁﬁ5 S
BRUSH i 7 |
Py | ,
S = 0.0023 ft./ft.y n = 0.035
a = 43.70 sq. ft.; p = 20.23 ft,
R=a/p=2.16
Q = a(1.486) RY3 /2 = 149 cfs

n
* Main channel only

FIGURE 1
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These projects very likely will be followed, if not preceded,
by urban growth--particularly adjacent to the freeway, changing
land use from.desert to subdivisions, shopping centers and other
developments. This normally would increase peak discharge rates.
However, such improvements will be subject to storm drain regulation
by Maricopa County which requires onsite retention so that the peak
discharge from the area will hot be changed. The land in the |
drainage area is presently zoned Rural-43, restricted to one acre

residential Tots.

Ellis, Murphy, Holgate and Johnson
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HYDROLOGIC DESIGH METHOD

The Soil Conservation Service design method based on recorded

rainfall data and drainage area characterists has been used to determine

runoff. Since the study area is less than 10 square miles, design

procedures outlined in Part I of the design method were applied.

The following is a review of these procedures and data sources

as they relate to this report.

I.

IT.

DESIGN FREQUENCY

The design frequency was not predetermined in order that several
peak runoff rates might be considered for ultimate design recommend-
ation. The magnitude of storm runoff was therefore calculated for
10, 25, 50 and 100 year frequencies. The hydrologic design data

sheets for these frequencies are included in the Appendix.

DRAINAGE AREA LIMITS

The size and length of drainage areas contributing to runoff were

determined from recent aerial photos enlarged to a scale of 1" = 1000°.

For purposes of the report these areas were transposed on Exhibit B
at half scale. |

Offsite ground elevations for determining slopes were obtained
as previously mentioned from USGS quadrangles. These were checked
where possible by reference to Arizona Highway and CAP contour maps.
Onsite elevations were obtained from contour maps furnished by the

Engineering Department of General Motors Desert Proving Ground.

Ellis, Murphy, Holgate and Johnson
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IIT1.

Iv.

The average width of the area was ca]cu]ate& by dividing the
area in square feet by the length measured along the flow path of
major washes. The width factor for adjusting the time of concen-
tration is a function of average width and was chosen from the

following table:

Average Area Width Width Factor
0 - 600 1.24
600 - 1200 1.10
1200 - 2400 1.00
Over 2400 .89

HYDROLOGIC SOIL - COVER COMPLEX

Of the major cover complexes encountered in Arizona, the herb-
aceoﬁs group best describes the vegetative cover of the study area.
By aerial and onsite inspection its density was estimated to be 10%.

The Group B classification for the surface soil in the area was
taken from the General Soil Maps of Maricopa and Pinal Counties

prepared by the Soil Conservation Service.

PRECIPITATION

Rainfall amounts for storm durations of 6 and 24 hours and return
periods of 2, 5, 10, 25, 50 and 100 years were obtained from precipita-
tion maps included in the Appendix. These amounts shown in Table 1
were plotted on the precipitation versus return period graph (Figure 2).
From a line of best fit corrected valuyes were obtained. Using the

6 and 24 hour corrected values for the 2 and 100 year return periods,

Ellis, Murphy, Holgate and Johnson
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FIGURE 2

Return Period In Years, Partial=- Duration Series

Precipitation Depth Versus Return Period for
Partial — Duration Series

Return Period - ' Precipitation Values (inches)
: (Years) ’ .
I - 6 hour duration 24 hour duration
Map Corrected Map Corrected
l Value Value - Value Value
- 2 - 1.12 1.12 1.35 1.35
l 5 1,60 1.61 1.88 1.9
l 10 o ' 1.90 1.92 2.26 2.30
25 2.36- 2:41 2.88 2.78 '
l 50 2.68 2.69 3.20 3.20
100 - 3.04 3.04 3.60 3.72
k
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VI.

the 1 hour values were derived by use of the folliowing equations

and plotted on the graph.

= 0.86

2 year = 0.011 + (0.942)

0.494 + (0.755) 2.37

(L_
(1.35
100 year g 042

)
)
)
2 )
Precipitation from 1-hour duration storms is considered to

yield peak runoff rates for drainage areas less than 10 square miles.

STORM RUNOFF

The relationship between rainfall and runoff is shown graphically
in Figure 3 where direct runoff (Q) is a function of storm rainfall
and a curve number (CN). The éurve number obtained from Figure 4 is
based on the vegetative cover type and density and the hydrologic

soil group.

TIME OF CONCENTRATION

The time of concentration was estimated by use of the following

equation:
_  1.15
Te = —0.38
7700 H
Te = time of concentration - hours
L = length of drainage area - feet
H = elevation difference - feet

Ellis, Murphy, Holgate and Johnson
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VII. PEAK DISCHARGE

The peak runoff rate for each storm frequency of 1-hour duration

and area characteristics was obtained by equation:

_ 484 AQ
Qp = ==
P
Qp = peak discharge rate - cubic feet per second
A = drainage area - square miles
Q = direct storm runoff - inches
T =.time of concentration - hours

P (where Tp = (To) (width factor)

Ellis, Murphy, Holgate and Johnson
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SUMMARY

A1l of the offsite storm runoff entering along the north and
northeasterly perimeter of the Proving Ground flows through the area
of the new Ride and Structure Development Road. Determination of peak
discharge and accumulated runoff for this area is therefore of prime
importance. By oBservation, the 50 and 100 year frequency storms
yield excessive runoff for this project. This summary, therefore, is
limited to consideration of the 10 year and 25 year storms. Exhibit A
shows onsite drainage areas, drainageways, points of runoff accumula-
tion and rates in cubic feet per second for a 10 year storm. These
rates and‘those for a 25 year storm are tabulated in Figure 7.

Drainageways A and B intercept and, where possible, divert
runoff in the area to take advantage of existing flow patterns without
extensive use of multiple pipe installation or box culverts.

Location of the Development Road in relation to the north
boundary line of the Proving Ground 1imits the available space as shown
in Figures 5 and 6 for sizing the channel to carry runoff from the
storm frequencies being considered. This drainageway intercepts all
of the runoff from Areas I, II and III which is approximately 70% of
the total peak discharge.

A similar condition of limited space is also encountered where
the chatter loop, access road and circle track converge. Sufficient
width is not available between the access road and circle track for

construction of Drainageway B.

Ellis, Murphy, Holgate and Johason

“14-




Q

\

v, 2 4 S6°

N 2’

Y 40.1 X N

\\H GECLRITY L \%./ 1N

& - SN 9.,\
! 2

\

OreamvAacEnay A A7 @)

\

¥
3

%/2,_ 0 z5° . z7
ﬁ,

N

\ S £

%Lf ‘ /77,.

OramnAaGEnAy” S 97 ()

CHLANNEL. SECT/ONVS

0 Y2 S70RANT

FIGURE 5

~15-

\\g AECCESS S0




l% 2 o 577

X\ <=

N\ | =

e N I

& ——l GECLRITY RO— (N w -

\ / Lq - 9"\
OreanEaEEnEy < 47 @)

g

\

\

\

N o

‘% /2" o0’ [ o’ . ZZ

\

N

) l ‘

N S SCA

| %
\ fz’l

oearAacEnAy S <7 (F)

CHANNEL. SECTIONS

G5 r S7ORNT

. FIGURE 6
-16-

N AccEss <2




SUMMARY
oF
PEAK DISCHARGE

Peak Discharge (cfs)

Designation Area {Ac) 10 yr. 25 yr. 50 yr.
I | 232 52 67 92
II 1753 250 394 538
I 2100 299 472 644
IV 238 73 115 157
v 2756 49 79 106
VI 1040 ! 169 266 364
SUMMARY
OF

ACCUMULATED RUNOFF

Drainageway A Accumulated Runoff (cfs)
Design Storm .= 10 yr. 25 yr.

Point 1 | 551 869

2 : 582 918

3 595 937

Drainageway B

Point 4 o 242 382

5 250 395
6 315 497
7 320 505
8 333 525

Drainageway C

Point 9 17 27
10 23 36
11 107 169
12 , 1M 175

Point 13 a4 69

14 221 348

15 244 383

16 271 426

17 273 430
FIGURE 7

-17-

a3 G A = A TR Ry G 4 e Lo i ey SRSV PRRIRSEPSRNIS S




The aiternate alignment of this drainageway in the area between
the chatter loop and access road will require installation of multiple
culverts or construction of dip sections at the two access road érossings.
This location, however, allows for flexibility in channel sizing as shown
on the channel sections. This drainageway is. intended to intercept all
of the runoff from Areas IV, V and VI.

Accumulated storm runoff affecting construction of the new access
road west of the circle track wi]} originate within the boundaries of the
Proving Ground. Essentially this runoff will be the same as exists at

the present time. From investigation of existing storm drain facilities

it appears that a 10-year frequency storm might have been used before

to determine runoff. For this report these areas have been calculated
for both 10 and 25 year storms to provide additional data for later
design consideration (Figure 7).

Runoff from areas C) and C2 is unchanged except for diverting
the outfall from C2 into a small draihageway running southwest to be
intercepted by the channel draining Cj.

Drainageway D is an existing system except for that portion at
the easterly end which may require additional channelization to assure
drainage to existing culverts under the circle track. This system
terminates in the vicinity of the new access road in four distinct
drainage channels where ponding presently occurs. Elevations at the
upper end of these channels compared with the Towest elevation on

Ellsworth Road for draining this area show a difference of 0.3' in 500

Ellis, Murphy, Holgate and Johnson
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or a slope of 0.06%. A design to provide control of excess flow will
be necessary in this area.

No change is anticipated in the drainage of area E, except to
improve flow characteristic in the vicinity of the new access road.

In conjunction with grading required for construction of
drainage channels, dikes and other features for the protection of the
Ride and Structure Development and Access Roads, a means of concéa]ing
new model cars from view by persons on the perimeter of the Proving
Ground may be provided. |

Along the north boundary where Drainageway A parallels the
freeway portion of the Road, the inside bank forming a part of the
channel can be extended to a height of at least four feet as shown on
Figures 5 and 6. The top of thislbank will then provide space for the
security road.

A similar barrier between Ellsworth Road and the main and
chatter loops of the Development Road would be an extension of above
channel bank. This would serve the dual purpose of concealment and
flood protection.

Those portions of the access road unprotected by existing
brush may be screened by earth mounds of varying height.

Along channel banks and in other areas requiring additional

screening, the use of native brush should prove adequate.

Ellis, Murphy, Holgate and Johnson
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GEMERAL MOTORS
DESERT PROVING GROUND
RIDE & STRUCTURE DEVELOPMENT ROAD
HYDROLOGIC DESIGN DATA SHEET
ACCUMULATIVE RUNOFF

DRAINAGE AREA:

Designation Aq g

DESIGN DATA:

Design Frequency . 10 " years
Drainage Area A= 02 square miles

DESIGN COMPUTATION: o |

Runoff " Q= - 0.33 inches

Time in Channel ' = " hours
Time of Peak Tp . A 1.75 hours
Peak Discharge Qp = 484 AQ = 484(.02)(0.33)
Tp 1.75
= 2 cfs

‘Discharge at Area II + III ‘ +

Total Discharge at 1 =

A-1
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GEMERAL MOTORS
DESERT PROVING GROUND
‘RIDE & STRUCTURE DEVELOPMENT ROAD
HYDROLOGIC DESIGN DATA SHEET
ACCUMULATIVE RUNOFF

DRAINAGE AREA:

Designation Ao+ 1
DESIGN DATA:A
Design Frequency : - L 10 ~ years
Drainage Area A= 0.38 square miles
DESIGN COMPUTATION:
Runoff Q= ~0.33 inches
Time in Channel ' 0.20 hours
Time of Peak Tp 1.95 hours
Peak Discharge Qp = 484 AQ = 484(0.38)(0.33)
- TTp 1.9
= 31 _ cfs
Discharge at 1 | + 551 cfs
Total Discharge at __ 2 _ 582 cfs

A-2
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GENERAL MOTORS
DESERT PROVING GROUND
RIDE & STRUCTURE DEVELOPMENT ROAD
HYDROLOGIC DESIGN DATA SHEET
ACCUMULATIVE RUNOFF

DRAINAGE AREA:

Designation Az *+ Ay

DESIGN DATA:

Design Frequency . 10 ~ years
Drainage Area A= 0,57 square miles

DESIGN COMPUTATION:

Runoff Q= N ~ 0.33 inches
Time in Channel : 0.12 hours
Time of Peak Tp ' 2,07 hours
Peak Discharge Qp = 484 AQ = 484(0.57)(0.33)

Tp 2.0/ »

= 44 cfs

Discharge at 2 = . + 551 cfs
Total Discharge at 3 = 595 cfs

A-3
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GEMERAL MOTORS
'DESERT PROVING GROUND

RIDE & STRUCTURE DEVELOPMENT ROAD

HYDROLOGIC DESIGN DATA SHEET

ACCUMULATIVE RUNOFF

DRAINAGE AREA:

Designation V &VI

DESIGN DATA:

Design Frequency
Drainage Area A=

DESIGN COMPUTATION: ?

Runoff ' Q=

Time in Channel

Time of Peak Tp

Peak Discharge Qp = 484 AQ =
Tp

Discharge at +

Total Discharge at 4 =

*Design storm limits = 1088 A.C.

10 ~ years
1.70* square miles
0.33 _inches
hours
T.12 hours
484(1.70)(0.33)
T.12
cfs
cfs
242 cfs




GENERAL MOTORS
, DESERT PROVING GROUND
| ‘RIDE & STRUCTURE DEVELOPMENT ROAD
HYDROLOGIC DESIGN DATA SHEET

I ACCUMULATIVE RUNOFF
,I DRAINAGE AREA:
' , ~ Designation By
DESIGN DATA:

l' Design Frequency - . ' 10 . years
'; Drainage Area A= 0.06 square miles
" DESIGN COMPUTATION:
' A Runoff Q= | 0 0.33 inches

Time in Channel , o 0.08 hours
' : Time of Peak Tp | 1.20 hours
| Peak Discharge Qp = 484 AQ = 484(0.06) (0.33)
I - o 1.20
, ' = | 8 cfs
l Discharge at 4 + - 242 cfs
l Total Discharge at 5 _ 250 cfs
1 s




GENERAL MOTORS
DESERT PROVING GROUND.

RIDE & STRUCTURE DEVELOPMENT ROAD
HYDROLOGIC DESIGN DATA SHEET

ACCUMULATIVE RUNOFF

DRAINAGE AREA:

Designation IV + B,

DESIGN DATA:

Design Frequency . 10 ~ years
Drainage Area A= 0.58 square miles
DESIGN COMPUTATION:

Runoff Q= ‘ 0.33 inches
Time in Channel o - 0.23 hours
Time of Peak Tp : 1.43 hours
Peak Discharge Qp = 484 AQ = 484(0.58)(0.33)

’ p 1.43 :

= 65 cfs

Discharge at _ ° v + 250 cfs
Total Discharge at

6 A = 315 cfs

) ’ ' - - -
. . v H - d 4
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GENERAL MOTORS
DESERT PROVING GROUND
'RIDE & STRUCTURE DEVELOPMENT ROAD
HYDROLOGIC DESIGN DATA SHEET
ACCUMULATIVE RUNOFF

DRAINAGE AREA:

Designation B3 * By

DESIGN DATA:
Design Frequency . 10 ~ years
Drainage Area A= .05 square miles

'DESIGN COMPUTATION:

Runoff ‘ Q= ‘ - 0.33 _inches

Time in Channel - 0.18 hours
Time of Peak Tp ' 1.61 hours
Peak Discharge Qp = 484 AQ = 484(.05)(0.33)
Tp. _ 1.61

= ‘ 5 cfs
Discharge at 6 o+ 315 cfs
Total Discharge at 7 = 320 cfs

“A-7
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GEMERAL MOTORS
DESERT PROVING GROUND
RIDE & STRUCTURE DEVELOPMENT ROAD
HYDROLOGIC DESIGN DATA SHEET
ACCUMULATIVE RUNOFF

DRAINAGE AREA:

Designation _Bs * Bg

DESIGN DATA:

Design Frequency ' e 10  years
- Drainage Area A= | .14 square miles

DESIGN COMPUTATION:

Runoff Q= ~ 0.33 inches

Time in Channel 0.19 hours
Time of Peak Tp : 1.80 hours
Peak Discharge Qp = 484 AQ = 484(.14)(0.33)
o P T.80

= ]3 Cfs
Discharge at 7/ + 320 cfs
Total Discharge at 8 _ 333 cfs

"A-8
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GENERAL MOTORS
bESERT PROVING GROUND
RIDE & STRUCTURE DEVELOPMENT ROAD
HYDROLOGIC DESIGN DATA SHEET

S C S METHOD: PART 1

DRAINAGE AREA:

Designation Cq

DESIGN DATA:

10

Design Frequency
Drainage Area A= U.41
Drainage Length b, 1U0
Elevation

Top of Drainage Area 1,428

At Structure (or Boundary) 1,396
Drainage Area Slope ' 0.52
Drainage Width 1,857
Width factor Hf 100

Vegetative Cover Type Herbaceous
Vegetative Cover Density 10
Soil Group B
Precipitation

P=6 hour = 1.92
P=24 hour = 2.30
DESIGN COMPUTATION:

" Precipitation P=1 hour = 1.48
Curve Number 82
Runoff Q= - 0.33
Time of Concentration Tc 0.78
Time of Peak Tp = (Tc) (Ws) 0.78
Peak Discharge Qp=484 AQ = 484(.41)(.33)

Tp .78
= 84
A-9

years
square miles
feet

feet
feet
%

feet

inches

-inches

inches

inches

hours
hours

cfs
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GEMERAL MOTORS
' DESERT PROVING GROUND
RIDE & STRUCTURE DEVELOPMENT ROAD
HYDROLOGIC DESIGN DATA SHEET
ACCUMULATIVE RUNOFF

DRAINAGE AREA: : ;

Designation C2

DESIGN DATA:

Design Frequency . ‘ 10 years
Drainage Area A= .03 * square miles
DESIGN COMPUTATION: -
Runoff Q= ' ©0.33 inches
Time in Channel - 0.29 hours
Time of Peak Tp _ 0.36 hours
Peak Discharge Qp = 484 AQ = 484(.03)(.33)
' Tp .36

= 13 cfs
Discharge at + cfs
Total Discharge at ' | = cfs

*Design storm limits = 20 ac. _

A-10
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GENERAL MOTORS
DESERT PROVING GROUND
RIDE & STRUCTURE DEVELOPMENT ROAD
HYDROLOGIC DESIGN DATA SHEET

ACCUMULATIVE RUNOFF : v
‘DRAINAGE AREA:
Designation Co * C3
DESIGN DATA:
Design Frequency ' . 10  years
Drainage Area A= . 07 square miles
Vs
DESIGN COMPUTATION:
Runoff ‘ Q= | .33 _inches
Time in Channel : hours
Time of Peak Tp ‘ _ .65 hours
Peak Discharge Qp = 484 AQ = 484(.07)(.33)
Tp .65
= ) cfs
Discharge at + ' cfs
Total Discharge at 9 = 17 cfs
A-11




GENERAL MOTORS
DESERT PROVING GROUND
RIDE & STRUCTURE DEVELOPMENT ROAD
HYDROLOGIC DESIGN DATA SHEET
ACCUMULATIVE RUNOFF

DRAINAGE AREA:

Designation C4

DESIGN DATA:

Design Frequency o ' 10 ~ years
Drainage Area A= : : .03 square miles

DESIGN COMPUTATION:

Runoff Q = o - .33 inches
Time in Channel ' ' 13 hours
Time of Peak Tp 4 .78 hours
Peak Discharge Qp = 484 AQ = 484(.03)(.33)
o p .78

= 6 cfs
Discharge at 9 R 17 cfs
Total Discharge at _ 10 . 23 cfs

A-12
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GEMERAL MOTORS
DESERT PROVING GROUND
RIDE & STRUCTURE DEVELOPMENT ROAD
HYDROLOGIC DESIGN DATA SHEET

"ACCUMULATIVE RUNOFF

DRAINAGE AREA: . |

Designation Cq g

DESIGN DATA:

Design Frequency ' o 10  years
Drainage Area A= 0.41 square miles

DESIGN COMPUTATION:

Runoff Q= ' . - 0.33 inches
Time in Channel B 0./8 hours
Time of Peak Tp 0.78 hours
Peak Discharge Qp = 484 AQ = 484(.41)(.33)
' Tp ./8 :
= 84 cfs
Discharge at 10 + 23 cfs

107 cfs

Total Discharge at 11




GENERAL MOTORS
DESERT PROVING GROUND
RIDE & STRUCTURE DEVELOPMENT ROAD
HYDROLOGIC DESIGN DATA SHEET
ACCUMULATIVE RUNOFF

DRAINAGE AREA:

Designation Cg

DESIGN DATA:

Design Frequency , 10 - years
Drainage Area A= - .02 square miles
.DESIGN COMPUTATION:
Runoff - Q= | .33 inches
Time in Channel I U3 hours .
Time of Peak Tp : .81 hours ‘(
Peak Discharge Qp = 484 AQ = 484(.02)(.33) )
. Tp .Sl
= A cfs

‘Discharge at __ 11

~ Total Discharge at 12

f - ! ’
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GENERAL MOTORS -
DESERT PROVING GROUND
RIDE & STRUCTURE DEVELOPMENT ROAD
HYDROLOGIC DESIGN DATA SHEET

S C S METHOD: PART I

DRAINAGE AREA:

Designation Area Dj

DESIGN DATA:

Design Frequency : 10 years

Drainage Area A= 0.23 square miles
Drainage Length 4,400 feet
Elevation
Top of Drainage Area C 1,450 feet
At Structure (or Boundary) 1,440 feet
Drainage Area Slope 0.23 %
-Drainage Width R 1,455 feet
Width factor Wf ' 1.00 |
Vegetative Cover Type ' Herbaceous
Vegetative Cover Density 10 %
Soil Group _ B
Precipitation
P=6 hour = 1.92 inches
P=24 hour = . ' 2.30 inches

DESIGN COMPUTATION:

1 hour = 1.48 inches

Precipitation P =
Curve Number 82
Runoff Q= 0.33 inches
Time of Concentration Tc 0.84 hours
Time of Peak Tp= (Tc) (W) 0.84 hours
Peak Discharge Qp=484 AQ = 484(.23)(.33)
Tp . .84
@13 = - 44 cfs
A-15




GENERAL MOTORS
DESERT PROVING GROUND
RIDE & STRUCTURE DEVELOPMENT ROAD
HYDROLOGIC DESIGN DATA SHEET
ACCUMULATIVE RUNOFF

DRAINAGE AREA: :

Designation D2

DESIGN DATA:

Design Frequency | _ 10 years

Drainage Area A= ’ 1.c¢ square miles

- .DESIGN COMPUTATION:

Runoff ’ Q= ' 0.33 inches
Time in Channel ' - .26 hours
Time of Peak Tp 1.10 hours , (
Peak Discharge Qp = 484 AQ = 484(1.22)(.33) k
: ) Tp 1.10 _
= 177 cfs -
Discharge at __ 13 + 44 cfs

Total Discharge at _ 14

221 cfs

A-16

N .
.




'

GENERAL MOTORS
DESERT PROVING GROUND
'RIDE & STRUCTURE DEVELOPMENT ROAD
HYDROLOGIC DESIGN DATA SHEET
ACCUMULATIVE RUNOFF

DRAINAGE AREA: _ |

Designation D3

DESIGN DATA:

Design Frequency . ] 10

Drainage Area . A= o .19

.DESIGN COMPUTATION:

Runoff | : Q= ' B .33

Time in Channel - - .25

Time of Peak Tp 1.35
Peak Discharge Qp = 484 AQ = 484(.19)(.33)

: Tp 1.35

= 23

‘Discharge at _ 14 R 221

Total Discharge at _ 15 = 244

A-17

years
square miles

inches
hours
hours

cfs

cfs

cfs




GENERAL MOTORS
DESERT PROVING GROUND
;RIDE & STRUCTURE DEVELOPMENT ROAD
HYDROLOGIC DESIGN. DATA SHEET
ACCUMULATIVE RUNOFF

DRAINAGE AREA:

Designation _ g *+ Dsg

DESIGN DATA:

Design Frequency _ ] 10 - years
Drainage Area A= - 0.23 square miles

.DESIGN COMPUTATION:

Runoff Q= .33 inches

Time in Channel - ) hours
Time of Peak T ' 1.36 hours
Peak Discharge Qp = 484 AQ = 484(.23)(.33)
S : , T _ 1.36

= 27 cfs
Discharge at 15 | 4 244 cfs
Total Discharge at 16 ‘ = 271 cfs

A-18
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DESERT PROVING GROUND

GENERAL MOTORS

RIDE & STRUCTURE DEVELOPMENT ROAD

HYDROLOGIC DESIGN DATA SHEET

_.DRAINAGE AREA:

Designation

ACCUMULATIVE RUNOFF

DESIGN DATA:

Design Frequency
Drainage Area

* DESIGN COMPUTATION:

Runoff
Time in Channel
Time of Peak

Peak Discharge

Discharge at 16

Total Discharge at

D6
A=
Q:
Tp
Qp = 484 AQ
Tp
17
A-19

10 - years

.02 square miles
0.33 inches

Ul hours
F.3/ hours

484(.02)(.33).
37
2 cfs
271 cfs

273 cfs

T




GENERAL MOTORS

DESERT PROVING GROUND
RIDE & STRUCTURE DEVELOPMENT ROAD
HYDROLOGIC DESIGN DATA SHEET

S C S METHOD: PART I

DRAINAGE AREA:

Designation Ey

DESIGN DATA:

Design Frequency : 10 years
Drainage Area A = 0.08* square miles
Drainage Length 2,300 feet
Elevation v

Top of Drainage Area 1,404 feet

At Structure (or Boundary) 1,396 feet
Drainage Area Slope ’ 0.35 %
Drainage Width : . 947 feet
Width factor Wf 1.10
Vegetative Cover Type . Herbaceous
Vegetative Cover Density 10 %
Soil Group ' _ B
Precipitation

P=6 hour = o 1.92 inches

P=24 hour = , 2.30 ~inches

DESIGN COMPUTATION:
Precipitation P =1 hour = 1.48 inches
Curve Number 82
Runoff Q= 0.33 inches
Time of Concentration Tc Q.43 hours
Time of Peak Tp= (Tc) (W) 0. 47 hours
Peak Discharge Qp=484 AQ = 484(0.08)(0.33)
Tp U.47
@ 18 = 27 cfs

*Design Area = 50 Acres

A-20




GENERAL MOTORS
DESERT PROVING GROUND
RIDE & STRUCTURE DEVELOPMENT ROAD
~ HYDROLOGIC DESIGN DATA SHEET

S C S METHOD: PART I

DRAINAGE AREA:

Designation Area 1

DESIGN DATA:

Design Frequency: 10
Drainage Area A= 0.36
Drainage Length 11,700
Elevation
Top of Drainage Area 1491
At Structure (or Boundary) 1420
Drainage Area Slope 0.61
Drainage Width 864
Width factor Wf 1.10
Vegetative Cover Type Herbaceous
Vegetative Cover Density 10
Soil Group B
Precipitation
P=6 hour = 1.92
P=24 hour = 2.30
DESIGN COMPUTATION:
Precipitation P=1 hour = 1.48
Curve Number 82
Runoff Q-= 0.33
Time of Concentration Tc 1.23
Time of Peak Tp= (Tc) (W) 7.10
Peak Discharge Qp =484 AQ = 484(.36)(.33)
Tp T.10
= 52
A-21

years
square miles
feet

feet
feet
%

feet

inches
inches

inches
inches

hours
hours

cfs




GENERAL MOTORS
DESERT PROVING GROUND
RIDE & STRUCTURE DEVELOPMENT ROAD
HYDROLOGIC DESIGN DATA SHEET

S C S METHOD: PART I

DRAINAGE AREA:

Designation Area I

DESIGN DATA:

Design Frequency 25 years
Drainage Area A= 0.36 square miles
Drainage Length - 11,700 feet
Elevation _

Top of Drainage Area _ 1491 feet

At Structure (or Boundary) 1420 feet
Drainage Area Slope 0.61 %
Drainage HWidth 864 feet
Width factor Wf ‘ 1.10
Vegetative Cover Type Herbaceous
Vegetative Cover Density 10% %
Soil Group B :
Precipitation

P=6 hour = : 2.41 inches

P =24 hour = 2.78 -inches

DESIGN COMPUTATION:
Precipitation P =1 hour = 1.80 inches
Curve Number 82
Runoff Q= 0.52 inches
Time of Concentration Tc 1.23 hours
Time of Peak Tp = (Tc)(Wf) 1.35 hours
Peak Discharge - Qp=484 AQ = 484(0.36)(.52)
, Tp 1.35

67

A-22




GENERAL MOTORS

DESERT PROVING GROUND
RIDE & STRUCTURE DEVELOPMENT ROAD
HYDROLOGIC DESIGN DATA SHEET

S C S METHOD: PART I

DRAINAGE AREA:

Designation Area 1

DESIGN DATA:

Design Frequency ' 50 years
Drainage Area A= 0.36 square miles
Drainage Length 11.700 feet
Elevation
Top of Drainage Area A : 1491 . feet
At Structure (or Boundary) 1420 feet
Drainage Area Slope - 0.61 %
Drainage Width 864 feet
Width factor Wf : 1.10
Vegetative Cover Type ‘Herbaceaus
Vegetative Cover Density 10 %
Soil Group B
Precipitation :
P=6 hour = : 2.69 inches
P=24 hour = ' 3. 20 inches

DESIGN COMPUTATION:

Precipitation P =1 hour = 210 inches
Curve Number 82

Runoff _ Q = 0.7] inches
Time of Concentration Tc 1.23 hours
Time of Peak Tp= (Tc) (Wf) 1.35 hours
Peak Discharge - Qp=484 AQ = 484(,36)(0.71)

Tp 1.35
= 92 cfs
A-23
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GENERAL MOTORS

DESERT PROVING GROUND

RIDE & STRUCTURE DEVELOPMENT ROAD

~ HYDROLOGIC DESIGN DATA SHEET

S C S METHOD: PART 1

DRAINAGE AREA:

Designation Area I

DESIGN DATA:

Design Frequency

Drainage Area A=

Drainage Length
Elevation

Top of Drainage Area
At Structure (or Boundary)

Drainage Area Slope
Drainage Width
Width factor Wf
Vegetative Cover Type
Vegetative Cover Density
Soil Group
Precipitation

P=6 hour =

P=24 hour =

DESIGN COMPUTATION:

Precipitation

Curve Number

Runoff

Time of Concentration
Time of Peak

Peak Discharge

P =1 hour =

%
Tp = (Tc) (¥f)

Qp =484 AQ

100

0.36

11,700

1491

1420

0.61

864

1.10

Herbaceous

10

B

3.04

3.72

2.37

82

0.90

1.23

1.35

484(.36)(0.90)

Tp

A-24

1.35

116

years
square miles
feet

feet
feet
%

feet

inches
inches

inches
inches

hours
hours

cfs
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GENERAL MOTORS
.DESERT PROVING GROUND
RIDE & STRUCTURE DEVELOPMENT ROAD
HYDROLOGIC DESIGN DATA SHEET

S C S METHOD: PART 1

DRAINAGE AREA:

Designation Area 11

DESIGN DATA:

Design Fregquency 10 years
Drainage Area A= 2.74 square miles
Drainage Length - 25,500 feet
Elevation
Top of Drainage Area 1644 feet
At Structure (or Boundary) 1430 feet
Drainage Area Slope ' 0.84 %
Drainage Width 2994 feet
Width factor Wf 0.89
Vegetative Cover Type - ____Herbaceous
Vegetative Cover Density 10 %
Soil Group . B
Precipitation
P=6 hour = 1.92 inches
P=24 hour = : 2.30 ~inches

DESIGN COMPUTATION:

Precipitation P =1 hour = 1.48 inches
Curve Number : 82
Runoff Q= 0.33 inches
Time of Concentration Tc 1.97 hours
Time of Peak Tp= (Tc)(¥f) 1.75 hours
"Peak Discharge Qp=484 AQ = 484(2.74)(.33)
’ Tp 1.75
= 250 _ cfs
A-25
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GENERAL MOTORS
DESERT PROVING GROUND

RIDE & STRUCTURE DEVELOPMENT ROAD

HYDROLOGIC DESIGN DATA SHEET

S C S METHOD: PART 1

DRAINAGE AREA:

Designation Area 11

DESIGN DATA:

Design Frequency 25
Drainage Area A= 2 74
Drainage Length 25,500
Elevation

Top of Drainage Area 1644

At Structure (or Boundary) 1430
Drainage Area Slope 0_84
Drainage Width 2994
Width factor Wf 0.89
Vegetative Cover Type Herbaceous
Vegetative Cover Density 10
Soil Group B
Precipitation

P=6 hour = 2.41

P=24 hour = 2.78

DESIGN COMPUTATION:

Precipitation P =1 hour 1.80
Curve Number .82
Runoff ‘ Q= 0.52
Time of Concentration Tc 1.97
Time of Peak Tp = (Tc)(W¢) 1.75

Peak Discharge

Qp =484 AQ = 484(2.74)(.52)
Tp 1.75 .
394
A-26

years
square miles
feet

feet
feet
%
feet

inches
inches

inches
inches

hours
hours

cfs




GENERAL MOTORS
DESERT PROVING GROUND
RIDE & STRUCTURE DEVELOPMENT ROAD
" HYDROLOGIC DESIGN DATA SHEET

S C S METHOD: PART 1

DRAINAGE AREA:

Designation Area I1

DESIGN DATA:

Design Frequency ; ' 50 years
Drainage Area A= 2.74 square miles
Drainage Length - 25,500 feet
Elevation

Top of Drainage Area 1644 feet

At Structure (or Boundary) 1430 feet
Drainage Area Slope - 0.84 %
Drainage Width : 2994 feet
Width factor Hf ‘ .89 :
Vegetative Cover Type Herbaceous
Vegetative Cover Density 10 %
Soil Group _ B
Precipitation

P=6 hour = ] : 2.69 inches

P=24 hour = 3.20 -inches

DESIGN COMPUTATION:

Precipitation P =1 hour = 2.10 inches
Curve Number : 82

Runoff Q-= ' 0.71 inches
Time of Concentration Tc 1.97 hours
Time of Peak Tp= (Tc){W¢) 1.75 hours
Peak Discharge - Qp =484 AQ = 484(2.74)(.71) _

Tp 1.75
= 538 cfs
A-27




GENERAL MOTORS
DESERT PROVING GROUND
RIDE & STRUCTURE DEVELOPMENT ROAD
HYDROLOGIC DESIGN DATA SHEET

S C S METHOD: PART I

DRAINAGE AREA:

Designation Area 11

DESIGN DATA:

Design Frequency , ‘ 100 years
Drainage Area A= 2.74 square miles
Drainage Length 25.500 feet
Elevation
Top of Drainage Area ' 1644 - feet
At Structure (or Boundary) 1430 feet
Drainage Area Slope _ 0.84 %
Drainage Width i 2944 feet
Width factor Wf .89
Vegetative Cover Type Herbaceous
Vegetative Cover Density 10 %
Soil Group B
Precipitation :
P=6 hour = : : 3.04 inches
P=24 hour = ‘ 3.72 inches

DESIGN COMPUTATION:

Precipitation P=1 hour = 2.37 inches
Curve Number 82
Runoff Q= 0,90 inches
Time of Concentration Tc 1.97 hours
Time of Peak Tp= (Tc) (V) 1.75 hours
Peak Discharge Qp =484 AQ = 484(2.74)(.90)

' Tp 1.75

= 68?2 cfs

A-28
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DRAINAGE AREA:

Designation

DESIGN DATA:

GENERAL MOTORS
DESERT PROVING GROUND

RIDE & STRUCTURE DEVELOPMENT ROAD

HYDROLOGIC DESIGN DATA SHEET

S C S METHOD: PART I

Area 111l

Design Frequency 10
Drainage Area A= 3.28
Drainage Length 20.700
Elevation :
Top of Drainage Area 1550
At Structure (or Boundary) 1435
Drainage Area Slope 0.56
.Drainage Width 4417
Width factor Wf 0.89
Vegetative Cover Type Herbaceous
Vegetative Cover Density 10
Soil Group B
‘Precipitation
P=6 hour = 1.92 -
P=24 hour = 2.30
DESIGN COMPUTATION:
Precipitation P =1 hour = 1.48
Curve Number 82
Runoff Q= 0.33
Time of Concentration Tc 1.97
Time of Peak Tp= (Tc) (W) 1.75
Peak Discharge Qp=484 AQ = 484(3.28)(.33)
Tp . 1.75
= 299
A-29
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GENERAL MOTORS
DESERT PROVING GROUND
RIDE & STRUCTURE DEVELOPMENT ROAD
| HYDROLOGIC DESIGN DATA SHEET

S C'S METHOD: PART I

DRAINAGE AREA:

Designation Area III

DESIGN DATA:

Design Frequency K 25 years
Drainage Area A= 3.28 square miles
Drainage Length 20,700 feet
Elevation
Top of Drainage Area ) 1550 feet
At Structure (or Boundary) 1435 feet
Drainage Area Slope , 0.56 %
Drainage Width 4417 feet
Width factor Wf ~ 0.89
Vegetative Cover Type Herbaceous
Vegetative Cover Density 10
Soil Group B
Precipitation :
' P=6 hour = : : 2 4] inches
P=24 hour = ' 2 78 inches

DESIGN COMPUTATION:

Precipitation P=1 hour = 1.80 inches
Curve Number 82
Runoff Q= 0.52 inches
Time of Concentration Tc 1.97 hours
Time of Peak Tp= (Tc) (W) 1.75 hours
Peak Discharge - Qp=484 AQ = 484(3.28)(.52)

Tp 1.75

= 472 cfs
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GENERAL MOTORS
DESERT PROVING GROUND
RIDE & STRUCTURE DEVELOPMENT ROAD
" HYDROLOGIC DESIGN DATA SHEET

S C S METHOD: PART I

DRAINAGE AREA:

Designation Area II1

DESIGN DATA: ;

Design Frequency : ' 50 years
Drainage Area A= 3.28 square miles
Drainage Length 20,700 feet
Elevation
Top of Drainage Area _ ‘ 1550 feet
At Structure (or Boundary) 1435 feet
Drainage Area Slope . ' 0.56 %
Drainage Width i 4417 feet
Width factor Wf .89
Vegetative Cover Type Herbaceous
Vegetative Cover Density 10 %
Soil Group B
Precipitation :
P=6 hour = 2.69 inches
P=24 hour = 3.20 inches

DESIGN COMPUTATION:

1 hour = 2.10 inches

Precipitation P =
Curve Number 82
Runoff Q= 0.71 inches
Time of Concentration Tc 1.97 hours
Time of Peak Tp = (Tc) (W) 1.75 hours
Peak Discharge - Qp=484 AQ = 484(3.28)(.71)

Tp 1.75

= 644 cfs

.
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GENERAL MOTORS
DESERT PROVING GROUND
RIDE & STRUCTURE DEVELOPMENT ROAD
HYDROLOGIC DESIGN DATA SHEET

S C S METHOD: PART I

DRATNAGE AREA:

Designation Area 111

DESIGN DATA:

Design Frequency ' 100 years
Drainage Area A= ‘ 3.28 square miles
Drainage Length _ 20.700 feet
Elevation
Top of Drainage Area , : 1550 feet
At Structure (or Boundary) 1435 feet
Drainage Area Slope A 0.56 %
Drainage Width . 4417 feet
Width factor Wf .89
Vegetative Cover Type Herbaceous
Vegetative Cover Density ' 10 %
Soil Group B
Precipitation -
P=6 hour = L 3.04 inches
P=24 hour = 3.72 inches

DESIGN COMPUTATION:

1 hour = 2.37 inches

Precipitation P =
Curve Number : 32
Runoff Q= . 0.90 inches
Time of Concentration Tc 1.97 hours
Time of Peak Tp= (Tc)(W¢) 1 75 hours
Peak Discharge - Qp=484 AQ = _484(3.28)(.90)

Tp 1.75

= 216 cfs
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GENERAL MOTORS
| DESERT PROVING GROUND
RIDE & STRUCTURE DEVELOPMENT ROAD
HYDROLOGIC DESIGN DATA SHEET

S C S METHOD: PART I

DRAINAGE AREA:

Designation Area 1V

DESIGN DATA:

Design Frequency . 10 years
Drainage Area A= .37 square miles
Drainage Length . 6700 feet
Elevation

Top of Drainage Area ’ 1502 feet

At Structure (or Boundary) 1463 feet
Drainage Area Slope 0.58 %
Drainage Width 1547 feet
Width factor W 1.00
Vegetative Cover Type : Herbaceous
Vegetative Cover Density 10 %
Soil Group : B
Precipitation

P=6 hour = - 1.92 . inches

P=24 hour = 2.30 inches

DESIGN COMPUTATION:
Precipitation . P =1 hour = 1.48 inches
Curve Number 82
Runoff Q= : 0.33 inches
Time of Concentration Tc . 0.81 hours
Time of Peak Tp= (Tc)(Wf) 0.81 hours
Peak Discharge Qp=484 AQ = _484(.37)(.33)
Tp .81
= 73 cfs
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GENERAL MOTORS
DESERT PROVING GROUND
RIDE & STRUCTURE DEVELOPMENT ROAD
HYDROLOGIC DESIGN DATA SHEET

S C S METHOD: PART 1

DRAINAGE AREA:

Designation Area IV

' l DESIGN DATA:
Design Frequency ' 25 years
. Drainage Area A= 0.37 square miles
l Drainage Length - 6700 feet
/ Elevation
Top of Drainage Area 1502 feet
At Structure {or Boundary) 1463 feet
Drainage Area Slope o 0.58 %
Drainage Width ' 1547 feet
Width factor Wf - 1.00 :
Vegetative Cover Type Herbaceous
Vegetative Cover Density : 10
Soil Group B
Precipitation
P=6 hour = - 2.41 inches
P=24 hour = - 2.78 -inches

DESIGN COMPUTATION:

Precipitation P =1 hour = 1.80 inches
Curve Number 82
Runoff Q= 0.52 inches
Time of Concentration Tc 0.8] hours
Time of Peak Tp= (Tc)(W¢) 0.8] hours
Peak Discharge Qp=484 AQ = _ 484(.37)(.52)

Tp 0.81

= 115 cfs
A-34
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GENERAL MOTORS

DESERT PROVING GROUND
RIDE & STRUCTURE DEVELOPMENT ROAD
HYDROLOGIC DESIGN DATA SHEET

S C S METHOD: PART I

DRAINAGE AREA:

Designation Area IV

DESIGN DATA:

Design Frequency : " 50 years
Drainage Area A= 0.37 square miles
Drainage Length 6700 feet
Elevation
Top of Drainage Area : 1502 . feet
At Structure %or Boundary) . 1463 feet
Drainage Area Slope _ 0.58 %
Drainage Width 1547 feet
Width factor Wf : 1.00
Vegetative Cover Type Herbaceous
Vegetative Cover Density 10
~ Soil Group B
Precipitation :
P=6 hour = : 2 69 inches
P=24 hour = : 3.20 inches
DESIGN COMPUTATION:
Precipitation P=1 hour = 2.10 inches
Curve Number 82
Runoff _ Q = 0.71 inches
Time of Concentration Tc 0 21 hours
Time of Peak Tp = (Tc) (Wf) n 81 hours
Peak Discharge - Qp=484 AQ = 484(.37)(0.71)
ip 0.81
= 157 cfs
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GENERAL MOTORS
DESERT PROVING GROUND
RIDE & STRUCTURE DEVELOPMENT ROAD
HYDROLOGIC DESIGN DATA SHEET

S C S METHOD: PART 1

DRAINAGE AREA:

Designation Area IV

DESIGN DATA:

Design Frequency ‘ 100 years
Drainage Area A= ‘ 0.37 square miles
Drainage Length 6700 feet
Elevation

Top of Drainage Area B 1502 feet

At Structure (or Boundary) 1463 feet
Drainage Area Slope _ 0.58 %
Drainage Width 1547 feet
Width factor Wf 1.00
Vegetative Cover Type Herbaceous
Vegetative Cover Density ‘ 10
Soil Group B
Precipitation

P=6 hour = g 3.04 inches

P=24 hour = 3.72 inches

DESIGN COMPUTATION:

Precipitation P =1 hour = 2.37 inches
Curve Number : 82
Runoff Q-= . 0.90 inches
Time of Concentration Tc 0.81 hours
Time of Peak Tp= (Tc) (Wf) 0.81 hours
Peak Discharge Qp=484 AQ = _484(.37)(.90)
Tp 0.81
= 199 cfs
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GENERAL MOTORS

DESERT PROVING GROUND

RIDE & STRUCTURE DEVELOPMENT ROAD

HYDROLOGIC DESIGN DATA SHEET

S C S METHOD: PART I
DRAINAGE AREA:
Designation Area V |
DESIGN DATA:
{
Design Frequency | 10
Drainage Area A= 0.43
Drainage Length 12.400
Elevation
Top of Drainage Area 1535
At Structure (or Boundary) 1456
Drainage Area Slope ' 0.64
Drainage Width i 966
Width factor Wf ‘ 1.10
Vegetative Cover Type Herbaceous
Vegetative Cover Density 10
Soil Group B
Precipitation
P=6 hour = 1.92
P=24 hour = 2.30
DESIGN COMPUTATION:
Precipitation P =1 hour = 1.48
Curve Number 82
Runoff Q= 0.33
Time of Concentration Tc 1.26
Time of Peak Tp = (Tc) (¥f) 1.39
Peak Discharge Qp=484 AQ =  484(.43)(.33)
Tp 1.39
= 49
A-37

years
square miles
feet

feet
feet
%
feet
%

inches

*inches

inches
inches

hours
hours

cfs




GENERAL MOTORS

DESERT PROVING GROUND
RIDE & STRUCTURE DEVELOPMENT ROAD
HYDROLOGIC DESIGN DATA SHEET

S C S METHOD: PART I

DRAINAGE AREA:

Designation Area V

DESIGN DATA: |

Design Frequency | ' 25 years
Drainage Area A = 0.43 square miles
Drainage Length - 12,400 feet
Elevation
Top of Drainage Area , 1535 feet
At Structure (or Boundary) 1456 feet
Drainage Area Slope _ 0.64 %
Drainage Width ! 966 feet
Width factor W 1.10 :
Vegetative Cover Type Herbaceous
Vegetative Cover Density 10 %
Soil Group B
Precipitation
P=6 hour = : 2.41 inches
P=24 hour = ' 2.78 -inches

DESIGN COMPUTATION:

Precipitation P =1 hour = 1.80 inches
Curve Number _ 82
Runoff Q= 0.5? inches
Time of Concentration Tc 1.26 hours
Time of Peak Tp = (Tc)(Hf) 1.39 hours
Peak Discharge - Qp=484 AQ = 484(.43)(,52)

Tp 1.39

= 79 cfs
~ A-38




GENERAL MOTORS B -
DESERT PROVING GROUND |
RIDE & STRUCTURE DEVELOPMENT ROAD
HYDROLOGIC DESIGN DATA SHEET

S C' S METHOD: PART I

- DRAINAGE AREA:

Designation Area V

DESIGN DATA:

Design Frequency 50 years
Drainage Area A= 0.43 square miles
Drainage Length 12.400 feet
Elevation ‘
Top of Drainage Area : 1535 . feet
At Structure (or Boundary) 1456 feet
Drainage Area Slope 0.64 %
Drainage Width , o 966 feet
Width factor Wf 1.10
Vegetative Cover Type Herbaceous
Vegetative Cover Density 10 %
Soil Group A B
~ Precipitation : -
P=6 hour = : 2 69 inches
P=24 hour = ‘ ' 3.20 inches

DESIGN COMPUTATION:

Precipitation P =1 hour = 2.10 inches
Curve Number 82
Runoff Q= 0.71 inches
Time of Concentration Tc 1.26 hours
Time of Peak Tp= (Tc)(Hg) 1.39 hours
Peak Discharge - Qp= 484 AQ = 484(,43)(.71)

L 1.39

= 106 cfs
A-39




GENERAL MOTORS
DESERT PROVING GROUND
RIDE & STRUCTURE DEVELOPMENT ROAD
HYDROLOGIC DESIGN DATA SHEET

S C S METHOD: PART I

" DRAINAGE AREA:

Designation Area V

DESIGN DATA:

Design Frequency 100 years
Drainage Area A= 0.43 square miles
Drainage Length - 12,400 feet
Elevation

Top of Drainage Area 1535 feet

At Structure (or Boundary) 1456 feet
Drainage Area Slope 0.64 %
Drainage Width ' 966 feet
Width factor Wf 1.10
Vegetative Cover Type } Herbaceous
Vegetative Cover Density 10 %
Soil Group ' B
Precipitation

P=6 hour = 3.04 inches

P=24 hour = 3.72 -inches

DESIGN COMPUTATION:

Precipitation P =1 hour = 2.37 inches
Curve Number 22

Runoff : Q= 0 an inches
Time of Concentratio Tc 1 24 hours
Time of Peak Tp= (Tc)(Hf) 7 39 hours
Peak Discharge Qp=484 AQ = 484(.43)(.90)

: Tp - 1.39

= 134 cfs
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GENERAL MOTORS
DESERT PROVING GROUMND
RIDE & STRUCTURE DEVELOPMENT ROAD
" HYDROLOGIC DESIGN DATA SHEET

S C S METHOD: PART I

DRAINAGE AREA:

Designation Area VI

DESIGN DATA:

Design Frequency ; ' 10 years
Drainage Area A= 1.63 square miles
Drainage Length 18.400 feet
Elevation
Top of Drainage Area ) 1565 feet
At Structure (or Boundary) 1452 feet
" Drainage Area Slope 0.61 %
Drainage Width : - 2474 feet
Width factor Wf ‘ 0.89 .
Vegetative Cover Type Herbaceous
Vegetative Cover Density , 10 %
Soil Group . B
Precipitation : :
P=6 hour = ‘ , 1.92 inches
P=24 hour = 2.30 inches

DESIGN COMPUTATION:

Precipitation P =1 hour = 1.48 inches
Curve Number 82
Runoff Q= 0.33 inches
Time of Concentration Tc 1.73 hours
Time of Peak Tp= (Tc) (W¢) 1.54 hours
Peak Discharge Qp=484 AQ = 484(1.63)(.33)

Tp 1.54

= - 169 cfs
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GENERAL MOTORS
DESERT PROVING GROUND
- RIDE & STRUCTURE DEVELOPMENT ROAD
o HYDROLOGIC DESIGN DATA SHEET

S C S METHOD: PART 1

DRAINAGE AREA:

Designation Area VI

DESIGN DATA:

Design Frequency ! , 25 years
Drainage Area A= 1.63 square miles
Drainage Length 18,400 feet
Elevation

Top of Drainage Area ' 1565 feet

At Structure {or Boundary) 1452 feet
Drainage Area Slope : 0.6] %
Drainage Width C 2474 feet
Width factor Wf : 0.89
Vegetative Cover Type Herbaceous :
Vegetative Cover Density » 10 %
Soil Group B
Precipitation '

P=6 hour = ; 2.41 inches

P=24 hour = ’ ' 2.78 inches

DESIGN COMPUTATION:

1 hour = 1.80 inches ¢

Precipitation P =
Curve Number 82
Runoff Q= : 0.52 inches
Time of Concentration Tc 1.73 hours
Time of Peak Tp= (Tc) (Wf) 1.54 hours
Peak Discharge Qp=484 AQ = 484(1.63)(.52)
: Tp 1.54 .
= 266 cfs
A-42
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GENERAL MOTOﬁS
DESERT PROVING GROUND
RIDE & STRUCTURE DEVELOPMENT ROAD
HYDROLOGIC DESIGN DATA SHEET

S C S METHOD: PART 1

DRAINAGE AREA:

Designation Area VI

DESIGN DATA:

Design Frequency 50 years
Drainage Area A= ' 1.63 square miles
Drainage Length . 18.400 feet
Elevation

Top of Drainage Area : 1565 feet

At Structure (or Boundary) 1452 feet
Drainage Area Slope 61 %
Drainage Width ' 2474 feet
Width factor Wf » 89
Vegetative Cover Type Herbacequs
Vegetative Cover Density ' 10 %
Soil Group B
Precipitation

P=6 hour = ‘ 2 69 inches

P =24 hour = 3.20 inches

DESIGN COMPUTATION:

Precipitation P =1 hour = 2.10 inches
Curve Number 82
Runoff Q= - 0 71 inches
Time of Concentration Tc . 1.73 hours
Time of Peak Tp= (Tc) (W) 1.54 hours
Peak Discharge Qp= 484 AQ = 484(1.63)(0.71)

~Tp 1.54 . :

= 364 cfs
l A-43




GENERAL MOTORS

DESERT PROVING GROUND
RIDE & STRUCTURE DEVELOPMENT ROAD
HYDROLOGIC DESIGN DATA SHEET

S C S METHOD: PART I

DRAINAGE AREA:

Designation Area VI

DESIGN DATA:

Design Frequency 100 years
Drainage Area A= 1.63 square miles
Drainage Length 18,400 feet
Elevation
Top of Drainage Area ' 1565 feet
At Structure (or Boundary) 1452 feet
Drainage Area Slope , .61 %
Drainage Width ' 2474 feet
\ Width factor Wf S .89
_l Vegetative Cover Type Herbaceous
Vegetative Cover Density 10 %
Soil Group B
l Precipitation
P=6 hour = 3.04 inches
P=24 hour = ' - 3.72 ~inches
' DESIGN COMPUTATION:
' Precipitation P=1 hour = 2.37 inches
l Curve Number 82
Runoff Q= 0.90 inches
Time of Concentration Tc 1.73 hours
' Time of Peak Tp= (Tc) (H¢) T.54 hours
Peak Discharge Qp=484 AQ = 484(1.63)(.90)
l Tp 1.54"
= 461 cfs
l A-44




us 110 109

. i [ ] \
|8
») s} h '3‘
ut /75' ;
i: :\-// ’\\\\\
-~ —\
i Il _'._\\\
\ : ]
1
’ ¢ \Geobi A \\
Q Koa\k Conyon

RNVANS
I D ANRA :r\}{\x \
Bz SCOTISBAR O n ——= SN 1 ™
70 JTemMPE | MESA] N
/ o | B I .Pe_plr\e o\
CHA Ny .
NDY < o Floreid e k1, i
I/ !/ \_\
[ KEARNYINNG YY)
/" FLORENCE | TN
T 1 R
GRANDE [ uoc-/z W}u&e
. ;
N H
6ay \
Y}

Oradle,

132

\\i

1 u~] h
2-YEAR 6-HOUR PRECIPITATION \\,2,&“‘- ]
~1~ ISOPLUVIALS OF 2-YEAR B-HOUR S~

B

PRECIPITATION N TENTHS OF AN INCH

S

|
s NS 1
B (/‘PA GON}{ i
PRECIPITATION MAP A 1 < \ , \r\\g, - 7V |
T ulw i N N TV !
ARIZONA 1 Prepared by: U.S. Weather Bureau ‘
n !:'__3 L I ) 3 For: Soll Conservation Service |
SCALE-MILES 1 March 1967 ‘
} Revised by AHD 1970 :
e 13 1z i




us 1

L\ SRR B AN B et s £

T

= M')"} W\ N
‘DarxoRE, | 3\ L

SR
\pirore FPApAdnonFaot N \}
' i
0 - C""/‘}"C“‘T/ - N
: N G Z:

o
k)

et
BT

o e a2 2

] 34
‘ i . h!
AN . \
15 ‘E = \\//Q 7 ;3
— [ Ny o *\_4 '/ !
AL N, P
e Ao Ao e L i
3 4@?5&51,\ ‘ sierer AT ﬂ
W (A GAanpEr ,Floclncv i q\%/ {
\ / N !
; AN |
cna_J b RON\NAL HoRENCE | R \l.‘ a3
T BEND et - = ’ : o N
7 ‘ GRANDE w) 1t

1
2-YEAR 24-HOUR PRECIPITATION Y
~— 3 ISOPLUVIALS OF 2-YEAR 24-HOUR ~
PRECIPITATION IN] TENTHS OF AN INCH

2N\ e

i "
PRECIPITATION MAP B D N\ \\:; 5
) i Inea A TN ad N
ARIZONA 1 Prepared by: U.S. Weather Bureau |
| IR ﬂ 2 » & 4 For: Soll Conservation Service i
. - = i
. A . 1 March 1967 .
l 1 Revised by AHD 1970 7
h .
N4 na 1z m 110 109




118 114 113 112 111 110 109
I 3 mwn | a7
> ‘- ‘\lki.‘\ //‘(;::
4 ‘,):V'V/a!'r‘“Nel ot
] N
; ]
Ko 1 \\l
: 13 -
L ¢
Lo
: i, 36|
36—+ . f
l Ktaf}ICmyon '/‘ l ,//ES
Gonodo . | /774
Socoodmy’ vy =T 4.‘:‘(
/ . ( \\_/I '
' Dalkai Wide Ruins'
: vpton
- Sanders
l e |
My '
35 — '\ f
. AL | -
. T ‘
v /\|1
} /ST
SNOWFLAKE JOHNS \
"ATAYLOR onchof N\ ‘
-1 [ 9 \ ‘ l
. N + ” - “
| SEZ |
i X ' /sva!o:?sgvxue =)
: .G S o
34 y N \(\/p “Mumare 3O
r A AL i"—% Alping _
~Psensen /"(/" Y] ‘
- ~.
| I . \,
15 s / Cr— \\‘-}&\ -
1V [ T PR
WL ‘-j\ ) \ r\?’" N '\
= N Apoct i A owse~ 2 ) aN
! A . N e { N
N orend LN S . )
.0.<- s \\4 \ RN —
KEARNYIN, 77 ¢ N i
FUORENCE | k] " | * 33
133} T T/
WINKE . i \ > o
i \i‘\éu
M t
(¢ ‘..
) :\.D ' :
(]
(e} (\
' Y\ Cocse’
TN\ L 32
132 PR
/ sl - .
"o i \ t~ Peorce H
5-YEAR 6-HOUR PRECIPITATION \ a . M i
. ~ % ISOPLUVIALS OF S5-YEAR 6-HOUR /‘,D\ I ) JOMBSTONE ‘ i
PRECIPITATION IN TENTHS OF AN INCH T 17 T sonoa s GRS ; | . ‘
ped ‘%’/ \ 355?2 ,/I ; ,‘ i
. - _ A\ TA 'b N\ b LI AN v
PRECIPITATION MAP C + ~ j ( i m{_ A AV
¥ i B L LD
. T 1 NOGALER WA Moo B li
ARIZONA : 1 Prepared by: U.S. Weather Bureau i
B x> & : 3 For: Soll Conservation Service
= 2 v —3 i .
. SCALE-MILES 1 March 1967 +
: 1 Revised by AHD 1970 T {
. N !
l 114 113 112 133 110 109
e
' A-47

o




Vil R Ak U e ) W

109

u u J—
- byl

Mexc

] bes for
\ @
|3
"~ [
\\ tukec h
\ (. v
1 ! .
i o
/
1

,

:

oy

N WA \xcﬂd k¥ )
O |K il N

NP it )
X epenn i/ [
,2/;';’ \N‘ga:kWoﬁ R
ra g "L—‘ 5

\>A.d\l~«c
YA QYN
N\ (@ /AS o
IO N e

iplod T ‘
s

LERDALE

sUCK

PHOE

B

B 5C

T ABMPE ] mE
C .

T D i
TISDALE #

S mih
Drps ~

e

—136;

37

35

34

33
1 h )
S-YEAR 24-HOUR PRECIPITATION - 1 i
~N ISOPLUVIALS OF S-YEAR 24-HOUR ~ - i o
PRECIPITATION 1IN| TENTHS OF AN INCH oS 1 !
| |
: PRECIPITATION MAP D { \
ARIZONA 1 |
¥ o W3 3 @ 4 For: Soll Conservation Service i
[ == —— ‘
. SCALE-MILES 1 March 1967 +
| ] Revised by AHD 1970
L 1
114 13 112 111 110 08




ns 14 13 12 111
ST a_m o inowun _____'_{F_u wun__ 0]
1 o Gry [\ FREDONIA ../_\i,\ q\, 'aC
/o s T Morbie :
’_é' éSYAiF
Ay \
34
. v-{vﬁSofN}E\: <X
FE] MESA 1
'o«mmsg%
' o o RETNS 33
l a2
32 !
4
10-YEAR 6-HOUR PRECIPITATION
~— 2t~ ISOPLUVIALS OF 10-YEAR §-WOUR S~
PRECIPITATION IN, TENTHS OF AN IKCH :
. PRECIPITATION MAP t ° )
L JRIVEENUR ., N
: §3 WX P T R O {
' ARIZONA 1 - Prepared by: U.S. Weather Bureau ;
nt W 3 e } For: Soll Conservation Service
' . SCALE-MILES ) 1 March 1967 i 1
\ | 1 Revised by AHD 1970 - i
...” 14 13 12 m 110 109
l A-49




’ P
18 12
Ll
36 _\ ‘\ y
R Keorh Zamyon 1
| ;
!
i
. d
: |
' 35
._ Wmmw ,
. yoL ! GAR
34 . '
' 33|
l L ﬁ‘ n ;
ST s |
32 T - ['-L\ I/ \T
10-YEAR 24-HOUR PRECIPITATION : 7’ | \| )
' — 28— ISOPLUVIALSL OF 10-YEAR 24-HOUR ~ ¥ } ) i
PRECIPITATION IN JENTHS OF AN INCH A< 1 / - L : H
. ‘1{\ L/ x 3 8 bo /" \ - k 2 (“i
' + Y |34y b @\ PATAGONTA NN BISZEE | o
PRECIPITATION MAP 2 1 ~ \ (\‘ i@ : S _} i
l _ ) 3 HRSHES ;ﬁ{'cu I B DOUGAAS \
7 ARIZONA 1 Prepared by: U.S. Weather Bureau 'l;
X 1 N X % & + For: Soll Conservation Service !
S A iEs 1 March 1967 \
i 3 . 1 Revised by AHD 1970 !
K i
A 14 113 12 1 110 109
I A-50




/

15
37
¥ ]
3 \\,sl
SN
o 1
¥
o !
L ,’
I
- 1
N \\‘ 36
36 i:,\:\
35
35
34
34 1 |
Ny
‘l
‘,27.‘ W : R ; "\ :
‘»" (1 E ‘A»‘ i 1 ‘27/ . < :
SN A T N o (on |
IO oy ey A RSO o Son artos \f\\ AN !
BUCKEYE~JN 2 N Y J - o '
’/N; 7 ‘.““_’_‘,D}_E’f!ﬂ ce ot \Q o =z . ‘
! \ \ | kearnr - — Ny '\%
/ N\ FLORENCEN] . [ +’¢——-33
33 —— SCTTTNS A 1.;\3;\‘ A !
GMNPE ’T . @
25-YEAR S-HOIIR PRECIPITATION
~ 2 ISOPLUVIALS OF 25-YEAR 6-HOUR
PRECIPTATION IN[TENTHS OF AN INCH
PRECIPITATION MAP 3 1
1 3 _
ARIZONA 1 Prepared by: U.S. Weather Bureau
LR I A } For: Soll Conservation Service
| : 1 Revised by AHD 1970 +
i i i
e 13 12 1 110 109
A-51




(=]
o
[~
o

118 114 113 12 11 11

z n___ 37]
-, R
N';‘.T;!(gé?fp}‘

. 36|
: U 3 ‘ _‘nr \
‘}\ Camerdq  © i \(eon}.“omy\o\
[ \\ l feoms -
2‘5 7‘, Gray Mounto N\ | Second Mesa N
H ‘ﬁ \ @ : l
q 4 N\ i
7 i \ \‘ ‘ \ ""\:
Witk T X L \\ Lovep N\ — *\
— 7 b \\ \:\.“ N
GSTAFE y ,
e AT el
R X [\ ; P _‘ [
€T )

B

‘

L

29-YEAR 24-HOUR PRECIPITATION 2{"“

~—3 {SOPLUVIALSI OF 25-YEAR 24-HOUR S~ -
PRECIPITATION IN TENTHS OF AN INCH -~

PRECIPITATION MAP 4

A

i S

{Nocalit H t

- ARIZONA 1 -  Prepared by: US. Weather Bureau ‘l

n_t li__f » o : { For: Soil Conservation Service i

SCALE-MILES 1 March 1967 v }‘

3 ’ | ' I Revised by AHD 1970 i

114 113 12 111 110 109

- .
T
o
N
l




us

37

36

\B
SHEW IO i 1}

A
SPRINGERVILLE Yy

1
50-YEAR 6-HOUR PRECIPITATION
~—H~ SOPLUYIALS OF SO-YEAR §-HOUR
PRECIPITATION {N] TENTHS OF AN INCH

R \ L
NI \,
—J,P;AYA.GON‘\ >

PRECIPITATION MAP & RIS \ Y- 0 0
: R SOGIIETT H W W TN 11 0OWAS ‘
ARIZONA 1 Prepared by: U.S. Weather Bureau !
}
W 1 1B x 3 @ 4+ For: Soll Conservation Service i
—_ T
S 1 March 1967 n l
1 Revised by AHD 1970 + !
, . ;
114 13 Nz m 110 109
A-53




Mo

1
50-YEAR 24-HOUR PRECIPITATION
~-3ISOPLUVIALS i OF 50-YEAR 24-HOUR
PRECIPITATION IN TENTHS OF AX INCH

PRECIPITATION MAP 6

AYAGOMA:?F\\
LN am
VAV =

- ARIZONA 1 Prepared by: U.S. Weather Bureau
"I 1i__a » & 1 For: Soll Conservation Service
4 Revised by AHD 1970 +
1 i
14 113 12 111 110 109
: A-54




e Tl

< CHAGSTAFF K \ S
3 ; -\‘\\\ 7t T K5 \ O — k
PR - ALY 5 eoh Crys
N R AN N T .
coroale 1 /7 o\ L T ‘ l'
78 JEROME Y/ CORONWOOR \.\\ — .
L N/ I\ ;
J . : h® énu'pjv de ~— ] ShoweLa d 10HNS ‘ i
N

e

~ZL

i PRESCQT oamver q REbeef Huow
! VA 4D Ner. - t

gaasy T \) -, =~ Pinednie

s /; . !\‘\" Iy i / / \ iy ' :: " \ o o, 5

' Yw"’//"\)\\\\* STEENI & } CSPRNGERVKLE W=y

J ; Vs . h ess ¥ /47 3 tb \/\\‘ ./l o ‘_: 5 oA . E‘

1A | e 4~ L 1 W) by, AN AT Y Cere AN R ! 34
7 T 0 --‘l_" YOKERE 7 .‘A‘ Y j Ccm5 7 : o » ’\\\.’:_ 7 A |

Iu Boure d A EGuita = P N-wii\;v(r/ 3 % BN ‘:/i A ’ {«D 2 5\
7 :/ -] Mosmistown ';l’-;:?ca,. ) 4 , SW

\ N ’3\/ C\u}k/\ N b P Sanecq

! ,J- A
QIGIL "M srdeNu
Dzl &-@

icei C!

oJonopah - "
g S e OTISDA -

- w1 a
~—— o

P TEMPE| mESA
i . -

4 P Y
~ 3%l
(N

/-\J Ii ; " F a3
33} —: : o N 2 1
' - oiﬁfas cgur’xﬁ X\ \‘1
l 32
32! *
1 N -
100-YEAR 6-HOUR PRECIPITATION Lokeide E
~3 1SOPLUVIALS: OF 100-YEAR 6-HOUR ~ ~ . 1
PRECIPITATION IN TENTHS OF AN INCH ~ ~
I PRECIPITATION MAP 7 e S

Prepared by: U.S. Weather Bureau
For: Soll Conservation Service
. SCALE-MILES March 1967 v

. ' 1 Revised by AHD 1970 T

ARIZONA
¥ ! w2 3 @

114 113 112 111 110




-

118 114 113 nz 11

n_nani

37 -t .L._
\\R\\ Poge—-~" i

Mabk\Caivolt
o,

-

36}

]

l 33
32
1
100-YEAR 24-HOUR PRECIPITATION
' —2~ ISGPLUVIALS OF 1C0-YEAR 24-HOUR ~ i
PRECIPITATION IK JENTHS OF AN INCH ~ ;]
: b
. ") \\ §
PRECIPITATION MAP 8 J X !
i
) ARIZONA 1 - Prepared by: U.S. Weather Bureau !
"t W ® 3 e } For: Soll Conservation Service i
' 1 Revised by AHD 1970 + \
114 113 12 11 110 108

SR M EE an




